Özet: Ağ dalyan balıkçılığı (sabit tuzak), Kuzey Ege Denizi'nde (Türkiye) Saros Körfezi'nin kıyı sularında geleneksel olarak yapılmaktadır. Bu balıkçılık sistemleri kumlu çamurlu zeminler ile sığ deniz alanlarında balık yakalamak için kurulan pasif av araçlarıdır. 2010-2012 yılları arasında ağ dalyanları için balıkçılık sezonu olan Nisan-Ağustos dönemlerinde dört farklı ağ dalyanından avlanan balık türleri üzerinde çalışılmıştır. Araştırma bölgelerinden toplam 22 familyaya ait 37 balık türü yakalanmıştır. Baskın olan familyalar Clupeidae (%45,65), Carangidae (%16,51) ve Sparidae (%13,24) olup, Sardina pilchardus (%27,18), Sardinella aurita (%18,47) ve Trachurus mediterraneus (%16,42) adlı türlerin toplam av miktarı yakalanan tüm bireylerin %62,07 sini oluşturmaktadır. Tüm dalyanlarda, tür çeşitliliği (H′log2) ve eşitlik indeksi (J′) indeks değerleri sırasıyla 0 -1,566 ve 0 -0,999 arasında değişmektedir. Bu çalışma ile; ağ dalyan balıkçılığının genel durumu irdelenmiş ve bu dalyanlarda avlanan balıkların bolluğu ve çeşitliliği hakkında bilgiler elde edilmiştir.
INTRODUCTION
The set net (fixed stake trap) fishery is well known to be one of the oldest fishing methods in the world. Today, the set nets are used all over the word, particularly in the Far East (Japan, Taiwan etc.) (FAO, 2015) . These fisheries systems are established with different sizes and types at certain times of the year (Deveciyan, 2011) . In general, they consist of gear that is passively constructed for catching fish in shallow waters with sandy-muddy substrates. Setting up set nets in appropriate locations is also important in catching the fish that shoal in these set nets (Bök, 1991) .
In different regions of the world, particularly in the Far East, there have been several studies about diversity, catch composition and abundance so as to determine the potential catch of fixed stake trap fishing (Robertson and Duke, 1990; Liu et al., 1995; Chen et al., 1997; Jenq, 2004; 2010) . However, relatively little is known regarding the status of set net fishing. Set net fisheries are used in the coastal areas of the Mediterranean Sea, Aegean Sea and Marmara Sea in Turkey. Along the coast of Saros Bay, these systems have been traditionally practised since the late 1970s. Set nets are constructed where the laws permit only these fishing operations in the region during the general fishing bans. Due to the high commercial value of the fish species, the set net fishery is one of the most important coastal fisheries methods along the coast of Saros Bay. In this region, there are a total of 15 trap systems, and these have caught more than 100 tonnes of fish as the annual average (Anonyms, 2013) . In the Çanakkale region (part of the Sea of Marmara and North Aegean Sea), the annual catch production was approximately 10.700 tonnes in 2011 (Anonyms, 2012) . This comprises approximately 1% of the total caught fish.
Relatively little is known about set net fisheries in Saros Bay or in Turkey. This study aimed to determine the species diversity and the potential of set net fisheries in Saros Bay. Furthermore, the results will provide some information about sustainable coastal fisheries management, species diversity, catch composition, and the status of set net fishing in these regions.
MATERIAL AND METHOD

Set Net Catch Sampling and Collection of Data
Each set net was regularly visited between April and August (the set net fishing season) in the years 2010-2012 in four locations along the coastal waters of Saros Bay in the North Aegean Sea (Turkey) (Figure 1 ). In general, fishing activity occurs from April to August (out of the normal fishing season) in Saros Bay. The mesh size and location of the set nets are listed in Table 1 . We recorded the fish caught in one day, twice a week for each set net in the years 2010 -2012. In addition, the set net catches were collected from fishermen's logbooks of catch data obtained by weight. 
Gear Description
Each fisheries system was constructed over a surface area of approximately 0.5 hectares (70 m width and 70-80 m length) at depths of up to 20-30 m, perpendicular to the shore in Saros Bay (North Aegean Sea). The set net was located just above the average low tide line and consisted of a leader net, an entrance, a slope, a bag net and a final trap and all of them supported by galvanised pipe poles (Figure 2 ). At each location, the mesh size of all parts of the set nets was usually constructed of 10.5 mm mesh. Four fishermen recovered the fish caught in the set net by removing the net in both final traps (168 m2). Set nets were checked twice daily (at sunrise and sunset) and usually cleared only during low tide.
Figure 2. Illustration of a typical set net in Saros Bay
Catch Composition and Diversity
To evaluate spatial variation in the productivity of the set net fishery, CPUE of monthly dominant species was used in the study. The CPUE of a set net was calculated by dividing the total catch by the number of fishing days within the set net. CPUE values are given with standard error values.
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where Catchi is the sum of the catch within a set net and Fishing days is the sum of the fishing days in the set net. The differences between the total catch composition and CPUE were identified using Student t tests (Zar, 1984 ). Significant differences were considered for P < 0.05.
The Bray-Curtis similarity index was used to evaluate the similarities in the relationships between set nets. In this study, for each set net and month resulting from clustering, species diversity was estimated using the Shannon-Weaver diversity index (H′log2) and Pielou's evenness index (J') from the mean biomass. Multivariate analyses were conducted using PRIMER v6.0 (Clarke and Warwick, 2001) . Differences between months in species richness according to years were tested with a oneway ANOVA.
RESULTS
Catch Composition
Total variation among the fish caught from four locations during the set net fishing season (April -August) from 2010 to 2012 is shown in Table 2 . The highest value was 30,258 kg/year in 2012 and the lowest was 4,558 kg/year in 2010, with an average of approximately 19,840 kg/year. The captures for each set net show variation. The highest amount was caught in 2010 at ML (3,070 kg/year), in 2011 at M (12,843 kg/year) and in 2012 at EL (14,453 kg/year). The most fish were captured from the set net in EL (average 7,246 kg/year). Table 3 lists the total abundance of five fish species most caught as mean CPUE in kilograms per day, for four locations between April and August. We determined the highest CPUE value in 2010 at ML (Sardina pilchardus; average 6.47±0.16 kg/day), in 2011 at M (Sardinella aurita; average 12.47±1.19 kg/day) and in 2012 at EL (Trachurus mediterraneus; average 10.75±0.48 kg/day). The species bogue (Boops boops) was captured from all set nets in every year. In addition, the t-test results revealed no significant differences in the mean biomass between the total catch composition and CPUE for five fish species in all set nets (P < 0.05).
Diversity
A total of 39 fish species, representing 23 families, were captured from four set nets (Table 2 ). The maximum average number of fish species captured was 22 in 2012 and the minimum average number was 14 in 2010. Of the fishes caught from the four set nets, approximately 89% comprise six fish species, including sardine (S. pilchardus, 27.18%); round sardinella (S. aurita, 18.47%); mackerel (T. mediterraneus, 16.42%); bogue (B. boops, 12.30%); picarel (Spicara smaris, 10.21%) and yellowstripe barracuda (Sphyraena chrysotaenia, 4.37%) ( Table 2 ). The total annual catch of these six most prevalent species was determined as stable every year. However, in 2010, sardine (S. pilchardus) was observed as unstable with catches from only the set net in ML. Approximately 99% of fishes caught in the study were pelagic species. The same captured species (S. pilchardus, S. aurita and T. mediterraneus) dominated in four different set nets. The highest average species diversity was obtained from set nets at ML (16) in 2010, M (24) in 2011 and EL (24) in 2012 (Table  2) . Diplodus sargus sargus
Lithognathus mormyrus Sparus auratus
Dentex dentex
Mullus barbatus
Pleuronectidae Platichthys flesus 2010 -2012) .
In this study, we observed an increase in species diversity from 2010 to 2012. Species diversity was found to be high in May every year. In April of 2010 the average minimum diversity caught was 9. The maximum diversity (28) was observed in May of 2012 and an average of 20 species were caught and in all locations. There were no significant differences (P < 0.05) between monthly species richness according to years [F test (4, 10) = 2.227, P = 0.139].
The Bray-Curtis similarity index was used to allow better visualisation of month-to-month similarity in set nets in the fishing season (April-August) (Figure 3) . The dendrogram clusters the most similar samples and separates the most dissimilar samples. Those set nets that are clustered lower on the dendrogram are most similar (i.e. EL1, EL3, M4, EL4). Fishes caught in August from the KL and ML set nets appeared as different groups in the analysis. These results indicate an overall similarity of approximately 37%, apart from the KL5 and ML5 set nets (Figure 3 ). The highest species diversity (H′) and evenness index (J′) values were observed in May (1.566, ML) and July (0.999, M), respectively. The lowest species diversity (H′) and evenness index (J′) values were observed as zero in April, July and August (KL) and August (ML). The species diversity (H′) and evenness index (J′) values of group 1 (KL5) and group 2 (ML5) significantly differed from those of group 3 (M2, EL2, M3, EL1, EL3, ML1, ML2, M4, EL4) and group 4 (KL1, ML3, M5, M1, EL5, ML4, KL4, KL2, KL3) (P < 0.01) (Figure 4) . 
DISCUSSION
The set net trap is one of the most important fishing methods used in coastal fisheries of Saros Bay. Species migrating along the coastal areas of Saros Bay and utilising them for feeding, nursing and spawning grounds are caught by the set nets. In this study, 39 species, representing 23 families, were captured by the set nets at four locations. There is an abundance of commercial pelagic species such as Scombridae, Carangidae, Istiophoridae, Belonidae, Coryphaenidae, Clupeidae and Molidae in the coastal waters of Saros Bay (İşmen et al., 2007) . In China, 126 species were identified in the samples, including 102 fish species, 17 crustaceans, five Cephalopoda and two Medusa species, caught from set nets in the Yellow and Bohai Seas (Chen et al. 1997) . Abou-Seedo (1992) including nine Scombridae, four Carangidae and 13 other families, have been determined from set nets along the eastern coast of Taiwan (Jenq, 2010) .
In this study, species diversity (H′log2) and evenness index (J′) values calculated for all set nets were 0 -1.566 and 0 -0.999, respectively. A study conducted using a set net along the eastern coast of Taiwan determined species diversity and evenness indices of 1.16 -1.63 (H′) and 1.20 -1.63 (J′), respectively (Jenq, 2010) . According to our species diversity (H′log2) analysis, the average value at M was higher than that of the other set nets (April-August, the set net fishing season) and the value at ML was highest in May (1.566). The annual capture and abundance of species with set nets are almost affected by year. In Saros Bay, catches were at their lowest in 2010, whereas the record annual catches at the set nets fishing ground were at their highest in 2012. Although the set nets on the fishing grounds (M, EL, KL and ML) were identical along the coast of Saros Bay, the abundant fishing periods differed owing to the different locations of fishing sites. In addition, further studies on the differences in marine environmental factors or marine conditions affecting variances in fishing conditions among these set net fishing sites are required. In particular, in 2010, we observed mucilage resulting from a pollution source in the Sea of Marmara, along with the North Aegean Sea and Saros Bay. The gelatinous algae secretions (mucilage) entered the nutrition competition and excessively increased phytoplankton composition in the sea (Tüfekçi et al., 2010) . It is believed that this was the main cause of the decrease in species diversity and productivity of set nets in 2010. Tokaç et al., 1991 studied on the using of modern set net (Japanese type) in Turkish Seas and reported that demersal, semi-pelagic and pelagic species are caught together by this type of the set nets. It has also been reported that the important part of the catch is composed of red mullet, horse mackerel, boce, sole and especially shrimp.
The present study aims to determine the general status of set net fishing carried out in the coastal line of Saros Bay in the North Aegean Sea. To achieve this goal, catch composition, species diversity and abundance were investigated for the set net fishing method. In addition, the findings obtained from this research will aid in facilitating the development of conservation and sustainable fishing policies for set net fishing in Saros Bay.
